Carotid Artery Stenting Has Increased Risk of External Carotid Artery Occlusion Compared with Carotid Endarterectomy  by Brown, Kevin A. et al.
Fig 2.
JOURNAL OF VASCULAR SURGERY
1730 Abstracts December 2013walked, and total time walked. Univariate and multivariate methods were
used to assess the correlation between ambulation and type D personality.
Results: Seventy-one patients were enrolled with a mean age of
62.5 6 1.14 years and mean ABI of 0.55 6 0.03. Mean distance to symp-
toms, and total distance walked were 83.76 80.1 m, and 206.56 126.3 m,
respectively. There were no signiﬁcant correlations between the type D
group and the questionnaires assessing psychosocial factors and perception
of disease severity. At 6MWT, 83.1% of the patients developed symptoms,
and 57.4% quit because of symptoms. Type D personality was present in
29.6% of the population (study, n ¼ 21). Compared with the nontype D
population (control, n ¼ 50), there were no differences in demographic
factors, comorbidities, or baseline ABI. Univariate analysis of objective
measures of ambulation (Table) demonstrate statistically signiﬁcant lower
distance to symptoms in the study group, and trends toward lower total
distance walked and quitting the 6MWT. A logistic regression model for
patients who quit the 6MWT found that the study group had increased
odds of quitting (OR 7.71; P ¼ 0.009) when controlling for confounders. A
multiple linear regression model for total distance walked showed that the
study group walked an average of 33.2 6 13.3 meters less than the control
group (P ¼ .016) when controlling for confounding variables.
Conclusions: Despite equivalent demographics, comorbidities, base-
line ABI, and perception of disease severity, the study group was limited
in ambulation distance and more likely to quit the 6MWT. These data
suggest that personality type is a strong predictor of disease impact in
patients with IC. Further study is needed regarding progression of disease
and response to treatment based on type D personality.
Table. Univariate analysis of objective ambulation outcomes
Study Control
VariableF(type D, n ¼ 21)ig 1.(n ¼ 50) PAge, years 60.9 6 2.0 63.1 6 1.4 .36
ABI 0.55 6 0.26 0.55 6 0.19 .93
6MWT quit 70.0% 52.1% .17
6MWT developed symptoms 76.2% 86.0% .33
6MWT distance to symptoms, m 57.4 6 12.3 93.4 6 13.3 .05
6MWT total distance, m 170.3 6 25.0 221.6 6 18.8 .11Optimizing Treatment for Chronic Mesenteric Ischemia: A
Comparison of Open and Endovascular Repair in a Clinical Decision
Model
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Objectives: Chronic mesenteric ischemia (CMI) is an uncommon
disease caused by stenosis or occlusion of one or more visceral arteries.
Open repair (OR) has been the treatment of choice for many years, but
endovascular repair (EV) has been increasingly utilized with good short-
term results. Unfortunately, there is no level-1-evidence that compares these
two major treatment modalities for the treatment of CMI, and there are no
clear guidelines on management strategies. In this study, we utilized a deci-
sion analysis model to evaluate the different interventions.Methods: A Markov-state transition model was developed using
TreeAge Pro 2012 (TreeAge Inc, Williamstown, Mass) to simulate a hypo-
thetical cohort of 10,000 65-year-old female patients with CMI requiring
treatment with either OR or EV. Data and probabilities to populate the
decision model, including perioperative mortality risks, complication-, rein-
tervention-, and patency rates and disease-speciﬁc mortality, were retrieved
from original and systematic reviews for CMI. Costs were retrieved using
the 2013 Medicare database. Outcomes evaluated were quality-adjusted
life years (QALYs), total expected lifetime costs and an incremental cost-
effectiveness ratio (ICER) evaluated from the healthcare perspective. Exten-
sive sensitivity analyses were performed for different clinical scenarios and
probabilistic sensitivity analysis was performed to assess robustness of the
model.
Results: For 65-year-old female patients with CMI and an average
risk for operation, EV is slightly preferred with 10.24 expected QALYs
(95% conﬁdence interval [CI], 9.98-10.40) vs 9.93 QALYs (95% CI,
9.64-10.19) for OR. The difference between the two strategies is compa-
rable to 4 months in perfect health (0.31 QALYs; 95% CI, 0.06-0.56).
Sensitivity analysis shows that the younger the patient, the greater the differ-
ence in effectiveness in favor of EV: 0.4 QALYs (at 50 years) to 0.1 QALYs
(at 95 years). Total expected reinterventions/patient are 1.56 for EV vs
0.28/patient in the OR group. At every age group, the number of expected
reinterventions is around ﬁve times higher for patients initially treated with
EV. Total expected costs for the reference-case patient are $48,440 6
$8,665 for OR and $43,099 6 $5,998 for EV. For patients between 50
years and 55 years old, EV is more expensive compared with OR but the
incremental cost-effectiveness ratio for EV is under the willingness-to-pay
threshold of $60,000/QALY. After the age of 55, costs for OR are higher
and effectiveness is lower, and therefore OR is dominated by EV.
Conclusions: The results of this decision analysis suggest that EV is
slightly favored for patients with CMI. Effectiveness of EV compared with
OR is always higher for every age group and risk proﬁle. Although EV
has up to ﬁve times more expected reinterventions, EV appears to be
cost-effective for all patient groups. Decision analysis provides a useful
means to monitor outcomes and cost-effectiveness of different treatment
options.
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Objectives: Carotid artery stenting (CAS) can offer advantages over
carotid endarterectomy (CEA) in certain patient populations, such as those
with hostile necks. However, CEA and CAS are fundamentally different.
CAS routinely covers the external carotid artery (ECA), and we hypothesize
that this increases the risk of ECA occlusion. Since the ECA can be an
important source of cerebral blood ﬂow in cases of high-grade internal
carotid artery stenosis or occlusion, ECA occlusion may be important to
long-term cerebral perfusion. Furthermore, CAS causes disturbed ﬂow
into the ECA that likely promotes ECA stenosis and may contribute to
in-stent restenosis (ISR). Our objective was to identify whether CAS
increased the rate of external carotid artery occlusion, and whether ECA
occlusion was associated with in-stent restenosis.
Methods: Patients undergoing CAS or CEA from February 200 to
February 2012 with follow-up carotid ultrasounds in our system were
Fig. CAS, Carotid artery stenting; ECA, external carotid artery; ISR, in-
stent restenosis.
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JOURNAL OF VASCULAR SURGERY
Volume 58, Number 6 Abstracts 1731identiﬁed from our institutional carotid database. There were a total of 312
CAS procedures (n ¼ 299 patients) and 344 CEA procedures (n ¼ 335) in
this time period. For patients who had reoperation on the same carotid
vessel (n ¼ 5 for CAS, n ¼ 5 for CEA), we used the last documented ultra-
sound prior to the date of reoperation. These ultrasounds were used to iden-
tify ECA occlusions and in-stent restenosis using consensus panel velocity
criteria.
Results: There were 210 CAS patients with follow-up ultrasounds
(67%), and there were 207 CEA patients with follow-up ultrasounds in
our system (60%). The average follow-up of CAS was signiﬁcantly shorter
than the CEA group (0.7 vs 1.7 years; P < .001), and CAS patients were
more likely to take Plavix (97% vs 35%; P < .001). All other variables
were similar between groups. We identiﬁed signiﬁcantly more occluded
ECA in the CAS (14) compared with the CEA (4) group (P ¼ .03). Addi-
tionally, eight (57%) of 14 arteries with ECA occlusions had >50% ISR,
whereas 48 (26%) of 186 arteries without ECA occlusions had >50% ISR
(P ¼ .02) (Fig).
Conclusions: This is the ﬁrst demonstration of increased ECA occlu-
sion after CAS in the literature, but prior publications have identiﬁed
increased external carotid stenosis. This ﬁnding was in spite of decreased
follow-up time periods and increased use of Plavix in the CAS group,
lending more validity to our results. A recent report identiﬁed disturbed
ﬂow in the ECA after CAS. This may be the biologic reason for these ﬁnd-
ings. The association of in-stent restenosis with ECA occlusion is also very
interesting and warrants further investigation. We are currently deter-
mining whether ECA stenosis/occlusion occurs before, at the same
time, or after in-stent restenosis. Establishing the timeline will be critical
to identifying whether disturbed ﬂow in the ECA has a causative role in
in-stent restenosis.
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Objectives: Renal artery aneurysms (RAA) are uncommon and rates
of growth and/or rupture are unknown. Limited evidence, therefore, exists
to guide clinical management of RAA, particularly those that are small andasymptomatic. To further characterize the natural history of RAA, we
studied anatomic characteristics and changes in diameter during imaging
surveillance.
Methods: Patients evaluated for native RAA at a single institution
over a three-year period (July 2010-July 2013) were identiﬁed and
analyzed retrospectively. Patients with two or more cross-sectional imaging
studies (computed tomography or magnetic resonance imaging) more than
1 month apart were included. Demographic and clinical data were
collected from medical records and anatomic data (including aneurysm
diameter, calciﬁcation, and location) were obtained from images. Aneu-
rysm growth over time was analyzed using plots and Wilcoxon signed
rank tests.
Results: Fifty-two aneurysms in 44 patients were analyzed. Median
follow-up was 17.5 months (IQR, 8.1, 34.2 months); 70.5% of patients
were female and mean age at initial presentation was 60.4 6 9.5 years;
and 75.0% of patients had hypertension. Imaging studies demonstrated
a 20.5% prevalence of nonrenal abdominal aneurysms and 18.2% had
multiple RAA. Most RAA were located at the main renal artery bifurcation
and had some degree of calciﬁcation. Mean initial aneurysm diameter was
16.3 6 6.3 mm. Median annualized growth rate was 0.03 mm (IQR,
0.16, 0.42 mm) (P ¼ .34). 13.5% of RAA were repaired electively and
no RAA ruptures occurred.
Conclusions: Risk of short-term RAA growth or rupture was low.
These ﬁndings suggest that annual (or less frequent) imaging surveillance
is safe in the majority of patients and do not support pre-emptive repair
of asymptomatic, small diameter RAA.
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Objectives: Due to concerns of increased morbidity and mortality
with open surgical conversion (OSC) to manage type 1a endoleaks after
endovascular aortic repair (EVAR), reports of endoluminal salvage with
fenestrated and/or chimney techniques have emerged. The purpose of
this analysis was to determine outcomes of elective OSC and compare
with primary juxtarenal open aortic aneurysm repair (POR).
Methods: From 2002 to 2012, a total of 54 patients underwent
EVAR conversion at median time of 26.8 months (interquartile range,
9.4, 54.6). Indications included endograft thrombosis (n ¼ 2, 3.8%),
intraoperative EVAR failure (n ¼ 3, 5.5%), rupture (n ¼ 5, 9.2%), graft
infection (n ¼ 6, 11.1%), and endoleak (n ¼ 38, 70.4%). Twenty-ﬁve
patients underwent elective OSC for type 1a endoleak and were
compared with 25 anatomy- and comorbidity-matched patients who
underwent POR during the same time period. Primary end points
